Time-dependent regulation of rat adipose tissue glucose transporter (GLUT4) mRNA and protein by insulin in streptozocin-diabetic and normal rats.
Streptozocin (STZ) administration (125 mg/kg) to normal rats resulted in a rapid (24-hour) decrease in circulating insulin levels, marked hyperglycemia, and weight loss. Adipose tissue glucose transporter 4 (GLUT4) mRNA levels decreased approximately eightfold, whereas GLUT4 protein levels were unchanged. However, GLUT4 protein levels decreased approximately 30% by 48 hours and fivefold by 72 hours of insulin deficiency. Although GLUT4 mRNA levels were rapidly restored by insulin therapy (twofold above control levels within 12 hours), GLUT4 protein levels increased only gradually, reaching peak values of 1.5-fold control levels following 7 to 10 days of insulin treatment. Insulin treatment in normal rats increased adipose GLUT4 mRNA levels nearly 100% by 24 hours, while GLUT4 protein levels increased in a more gradual fashion. The delay in GLUT4 protein induction relative to its mRNA was shorter in normal rats treated with insulin than in insulin-treated diabetic rats. These data demonstrate that insulin-induced changes in adipose GLUT4 protein are considerably delayed relative to its mRNA, and that the diabetic state enhances this difference. The known in vivo time-dependent effects of insulin treatment on adipocyte glucose transport activity can be at least partly explained by altered specific expression of GLUT4 protein.